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Abstract
This study applied an 8-item index of recent sexual risk behaviors to young Black men who have 
sex with men (YBMSM) and evaluated the distribution for normality. The distribution was tested 
for associations with possible antecedents of sexual risk. YBMSM (N=600), ages 16–29 years, 
were recruited from an STI clinic, located in the Southern United States. Men completed an 
extensive audio-computer assisted self-interview. Thirteen possible antecedents of sexual risk, as 
assessed by the index, were selected for analyses. The 8-item index formed a normal distribution 
with a mean of 4.77 (sd=1.77). In adjusted analyses, not having completed education beyond high 
school was associated with less risk, as was having sex with females. Conversely, meeting sex 
partners online was associated with greater risk, as was reporting that sex partners were drunk 
during sex. The obtained normal distribution of sexual risk behaviors suggests a corresponding 
need to “target and tailor” clinic-based counseling and prevention services for YBMSM. Avoiding 
sex when partners are intoxicated may be an especially valuable goal of counseling sessions.
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Introduction
Despite accounting for an estimated 2% of the United States population, men who have sex 
with men (MSM) account for an estimated three-fourths of all new HIV infections (CDC, 
2015). Young, Black men who have sex with men (YBMSM) bear a substantially larger 
burden of new HIV infections any other sub-population in the nation (CDC, 2011; CDC, 
2012; CDC, 2015; CDC, 2016a; Office of National AIDS Policy, 2010; Office of National 
AIDS Policy, 2015). Given a one-in-four chance of becoming infected with HIV by the time 
they reach 25 years of age (Black AIDS Institute, 2012), YBMSM are the highest priority 
population for intervention efforts (Office of National AIDS Policy, 2015). Further, given 
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recent CDC estimates that 1 of every 2 Black MSM will acquire HIV in his lifetime (CDC, 
2016b), an urgency exists to improve current intervention efforts for this population.
One promising venue for intervening with this often hard-to-reach population is within 
clinics that diagnose and treat sexually transmitted infections. Although standard counseling 
and education guidelines for patients attending STI clinics do not exist, several basic 
principles have been described that can guide this form of intervention (Crosby & Meyerson, 
2009). Two essential principles involve targeting (i.e., prioritizing persons most at-risk for 
intensified counseling/education) and tailoring (i.e., basing the session on changing the 
psycho-social antecedents of sexual risk behaviors). Thus, studies of a given population are 
optimally beneficial when they provide data pertaining to both targeting and tailoring 
(Crosby, Salazar, & DiClemente, 2013; Salazar, Crosby, DiClemente, & Noar, 2013).
Effective clinic-based counseling and education is also predicated on the basic observation 
that vastly different levels of sexual risk will exist within any given population (Crosby & 
Meyerson, 2009). Although recognized as experiencing extreme risk of HIV acquisition, it is 
likely that sexual risk behaviors are widely varied within any one community of YBMSM. 
As is often true with any human population, behaviors are likely to be normally distributed. 
Existing literature suggests, however, that when assessed individually, sexual behaviors tend 
to be skewed and overdispersed (Mustanski et al., 2013; Safren et al., 2013; Burnham et al., 
2016). Yet when considering sexual behavior in its totality, as an index of behavior for 
example, the distribution has a tendency to be normal (Laumann, Gagnon, Michael, & 
Michaels, 1994). Thus, clinic-based intervention efforts for YBMSM cannot take a “one size 
fits all” approach (Chesney et al., 2003). Indeed, HIV risk behaviors may exist as a normal 
distribution thereby suggesting that corresponding clinic-based counseling and education 
efforts should be tailored based on: 1) level of risk (part of targeting) and 2) modifiable 
antecedents of sexual risk (part of tailoring). Identifying modifiable antecedent conditions 
and behaviors of sexual risk together is an especially important aspect of tailoring (Noar, 
Benac, & Harris, 2007). Not all men in a given population of YBMSM will experience the 
same antecedent conditions or engage in the same level of antecedent behaviors (Koblin, 
Mayer, & Eshleman, 2013).
The purpose of this study was to first create an index of recent sexual risk behaviors among 
YBMSM, to evaluate the distribution for normality, and to test the distribution for 
associations with possible antecedents of sexual risk.
Methods
Study Sample
A convenience sample of 600 young Black men who have sex with men were recruited for 
participation from a NIH-funded randomized controlled trial (RCT) of a safer sex 
intervention program designed specifically for this population. For the current study, only 
baseline data (collected before randomization and intervention) are presented. Participant 
recruitment occurred in a federally supported clinic designated for the diagnosis and 
treatment of HIV and other sexually transmitted infections. The clinic was located in a mid-
size southern city where incidence rates of HIV are particularly high. Inclusion criteria 
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included: 1) assigned male at birth; 2) self-identification as Black/African American; 3) aged 
15 to 29 years; 4) attending the clinic to be tested for HIV or other STIs, 5) having engaged 
in penile-anal sex with a male partner at least once in the past 6 months, and 6) the ability to 
speak and comprehend English.
All age-eligible Black men were approached in the clinic by research staff and asked about 
their interest in volunteering for an HIV prevention study. Those expressing interest were 
screened for eligibility. A total of 789 men were screened; of these, 623 were eligible. After 
being offered the opportunity to enroll, 14 declined, yielding an overall participation rate of 
97.7%. Nine of the enrolled men participated only as pilot subjects leaving a sample in the 
trial of 600 YBMSM. All study procedures were approved by the Institutional Review 
Boards of the University of Mississippi Medical Center, the Mississippi State Department of 
Health, and the University of Kentucky.
Study Procedures
After providing written informed consent (or parental consent for those under 18 years of 
age) participants completed an online questionnaire using Qualtrics© (Provo, UT) in a 
private office not physically connected to the clinic. The questionnaire collected information 
relative to socio-demographic characteristics, sexual risk behaviors and sexual experiences.
Self-Reported Measures
Eight distinct sexual behaviors comprised the index used for this study. These items 
represent the universe of behaviors that occur among MSM which transmit sexual infection 
(Beyrer et al., 2012). Table 1 displays these items. In addition to common demographic 
factors (e.g., age, level of education, income), possible behavioral antecedents (Table 2) 
were selected based on the extant literature (Allen, Meyers, & Ray, 2015; Benotsch, 
Kalichman, & Cage, 2014; Kelly et al., 2013; Kelly et al., 2016; Maulsby et al., 2014; Mayer 
et al., 2014; Mimiaga et al., 2009; Mimiaga, et al, 2010; Morgan et al., 2015; Sifakis et al., 
2010).
Data Analysis
A Pearson Product Moment Correlation of .01 (p = .79) was observed between men’s age 
and the 8-item index; therefore, age adjustments were not deemed necessary. To determine 
associations between the index of sexual risk behaviors and the possible antecedents, a series 
of independent group t-tests were used to compare mean levels of the index score between 
men classified in the two groups on each of the 13 dichotomous measures displayed in Table 
2. Finally, a hierarchical multiple linear regression model was tested to assess possible 
antecedents to sexual risk.
Results
Sample Characteristics
Mean age was 22.62 years, (SD) = 3.2. An average monthly income of less than $1,000 was 
reported by 46.1%. The majority of participants (58.6%) reported they were currently 
employed. More than one-half of the sample (59.8%) reported having education beyond high 
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school graduation and 47.3% reported current enrollment in a school or college. About one-
quarter of the men (25.5%) were HIV-infected.
Index of Sexual Risk Behaviors
The distribution obtained from the 8-item index had a mean of 4.77 (sd=1.77) and ranged 
from 0 through 8. The skewness ratio was 2.81 and the kurtosis ratio was .13. These 
relatively low values suggest normality.17 Figure 1 displays a histogram of the distribution.
As shown in Table 2, 10 of the 13 associations were significant. The three non-significant 
associations occurred for the measures of school enrollment, membership in a gay family, 
and attendance to religious services. These three measures were not evaluated further.
Findings from the hierarchical multiple linear regression model are displayed in Table 3. The 
model was significant (F = 8.75, df=6/575, p <.001). As shown, six variables remained in the 
stepwise model; however, two of these had p-values of .06 making those associations non-
significant. Not having completed education beyond high school was associated with having 
a significantly lower score on the index of sexual risk behaviors, as was having sex with 
females. Conversely, meeting sex partners online was associated with significantly higher 
scores on the index, as was reporting that sex partners were drunk during sex.
Table 3 also displays significance levels for each of the interaction terms. As shown, only 
one antecedent (average monthly income of < $1,000) had a significant interaction with HIV 
status. The obtained Beta estimate for this interaction term was −.13. The interaction was 
such that the protective effect of having a low income was only true for men who were HIV-
uninfected. Of 461 HIV-uninfected men, 199 (43.2%) were classified as low income and 
their mean score on the index measure was 4.57. In contrast, the mean among those not 
classified as low-income was significantly greater at 4.88 (t = 2.51, df=459, p = .01). The 
association between low-income and the index measure was non-significant among the 138 
HIV-infected men (t = .48, df=136, p = .63).
Discussion
The obtained normal distribution of sexual risk behaviors has two clear implications. First, 
for clinicians, YBMSM are highly varied in the number of concurrently practiced sexual risk 
behaviors and this variance dictates a corresponding need to “target and tailor” counseling 
and prevention services. This brief index could be used as a diagnostic tool for the tailored 
counseling/education occurring in clinical settings. In terms of risk, these index items do not 
carry identical weights. Therefore, education and prevention strategies should be responsive 
to how particular items scored. Men reporting higher rates of condomless anal sex as a 
bottom with new partners who score in the upper one-half, for instance, may be triaged for 
more urgent and intensified services that promote PrEP use as well as intensified education 
sessions promoting the consistent and correct use of condoms. Evidence-based programs for 
the promotion of PrEP uptake and for condom use are available for YBMSM (Crosby, et al., 
2009; Jones et al., 2008; Kalichman et al., 2005; Nostlinger et al., 2016), yet the time and 
resources involved in these one-to-one intervention programs may necessitate making 
decisions about who is prioritized for receipt of these counseling and education services.
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The second implication applies to researchers. The observed normal distribution of sexual 
risk behaviors suggests that measuring risk behavior with only one or two single items (e.g., 
frequency of condomless anal receptive sex) may misrepresent the true risk-level in any 
given population of YBMSM. Although intuitively an attractive option, single-item 
measures such a frequency of condomless sex fall short of providing meaningful information 
about the acquisition or transmission of HIV/STI simply because the behavior lacks context 
(e.g., number of partners with whom condomless sex occurred, the serostatus of the 
partner(s), whether partners were new partners). Without question, an idealized 
measurement schema would use event-level assessments to provide this necessary context; 
unfortunately, this method of assessment is labor-intensive for study participants, making 
survey burden a potential threat to the validity of self-reported data.
Findings regarding the possible antecedents of men’s level of sexual risk have several 
implications for use in conjunction with the brief sexual behaviors index. These implications 
can be divided into two categories, with the first giving information about “who is most at-
risk” (targeting) and the second giving information about antecedents that could be 
prioritized when tailoring clinic-based counseling and education for YBMSM (tailoring).
Implications regarding targeting
Regarding the first category, it is noteworthy that YBMSM having sex with females had 
significantly lower risk scores than their counterparts not having female sex partners. This 
association did not interact with men’s HIV status thus suggesting that bisexually active 
YBMSM may be more moderate in their sexual risk-taking, regardless of whether they are 
HIV-infected. Also, that an education beyond high school was antecedent of elevated sexual 
risk is intriguing. Whether this effect is a product of those with greater levels of education 
having membership in sexual networks with riskier norms is a possibility warranting future 
investigation. Independently related, it was also observed that higher incomes (i.e., > $1,000 
per month) were associated with greater levels of sexual risk. The significant bivariate 
association with receipt of welfare did not retain significance in the presence of the variable 
representing a monthly income of <$1,000; however the direction of association for each 
antecedent indicates that lower income may be related to yet-to-be determined factors that 
protect against sexual risk.
Further, the relatively greater level of risk-taking for men meeting sex partners online is 
interesting because it suggests that a possible underlying tolerance for sexual risk that may 
translate into the acquisition and transmission of HIV/STIs. That meeting sex partners online 
was retained in a multivariate model that tested ten possible antecedents intimates the 
possible utility of this behavior as a general marker for risk and thereby supports the concept 
of developing corresponding online approaches to the clinic-based promotion of safer sex 
for YBMSM. Emerging evidence suggests that making such online programs available 
through the same hook-up sites that men use may be efficacious (Chan et al., 2016).
Regarding the second category of antecedent findings (i.e., those giving information for 
tailored intervention efforts), the finding relative to men’s sex partners being drunk during 
sex is especially novel and important. To this point, it is vital to bear in mind that study 
participants’ use of alcohol during sex was not retained in the multivariate model and that 
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two related measures were also not retained (use of illegal substances before sex and a 
separate measure of marijuana use before sex). This is consistent with existing literature 
demonstrating a weak association between being drunk or being high during sex and sexual 
risk behaviors among young Black men (Crosby et al., 2014). The independence of partner 
drunkenness thus suggests that the intoxication of partners may be one of the strongest 
antecedents of elevated sexual risk and therefore behavioral interventions designed for 
YBMSM may benefit this population by promoting responsible sex as including a sober 
partner. Intervention session components may also provide strategies to reduce the risk of 
engaging in sex with intoxicated partners as well as opportunities to practice these strategies 
through role-playing. Herein, however, lies a great disadvantage of using multiple regression 
to identify possible antecedents of sexual risk – the presence of one factor can overwhelm 
and thus mitigate the apparent importance of related factors (Keith, 2015). Thus, the 
bivariate findings relative to men’s own use of alcohol, marijuana, or other substances 
before/during sex should not be readily dismissed as un-important.
Limitations
Beyond the inherent limitations of a convenience sample and the use of self-reported 
measures, three issues limit the utility of our findings. First, the selection of possible 
antecedent variables was limited based on the measures available from the randomized 
controlled trial. Second, the selection of the eight items used in the index was based on 
behaviors traditionally classified as sexual-risk behaviors – sexual protective behaviors (such 
as PrEP use, PEP use, and ART use) were not assessed. Finally, the use of only one study 
site (Jackson, MS) limits generalizability to other areas of the southern U.S., especially 
larger metropolitan areas.
Conclusion
Sexual risk behaviors in a population of YBMSM residing in the southern U.S. are normally 
distributed. Implications for clinic-based counseling and education programs include a need 
to “target and tailor” prevention efforts based on the potential use of this scale in clinical 
settings as well as the several possible antecedents identified in this study. Avoiding sex 
when partners are intoxicated may be an especially valuable goal of counseling sessions.
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Distribution of sexual risk behavior index score among young Black MSM
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Table 1
Items comprising the index measure of sexual risk and descriptive statistics for each item (all items are for a 
90-day recall period)
Item n/N (%)
Had anal sex with male partner 515/600 (86.0)
1 or more male sex partners, as a top 456/594 (76.7)
1 or more male sex partners, as a bottom 432/597 (72.3)
Any condomless anal sex as a top 149/542 (24.5)
Any condomless anal sex as a bottom 152/431 (35.2)
Any condomless oral sex 429/526 (81.5)
New anal sex partner as a top 396/609 (65.0)
New anal sex partner as a bottom 379/609 (62.2)
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Table 2
Bivariate Associations Between An Index of Sexual Risk Behaviors and Possible Antecedents of Increased 
Risk Among Young Black MSM
Outcome Mean t df p
Average monthly income <$1,000 1.78 597 .08
 Yes (46.1%) 4.64
 No 4.89
Currently receiving welfare 1.98 607 .048
 Yes (8.2%) 4.30
 No 4.82
Depend on sex partners for money etc. 2.20 590 .03
 Yes (13.5%) 5.24
 No 4.79
High school education or less 2.05 607 .04
 Yes (40.2%) 4.60
 No 4.90
Currently enrolled in a school .08 607 .94
 Yes 4.78
 No (52.7%) 4.76
Currently member of a gay family .58 607 .56
 Yes 4.71
 No (67.8%) 4.81
Never attend religious services .87 607 .43
Never attend (17.3%) 4.63
Attend 4.80
Sex with females 4.68 607 <.001
 Yes (19.7%) 4.11
 No 4.94
Meeting sex partners online 3.43 602.2* .001
 Yes (44.2%) 5.04
 No 4.56
Used marijuana “right before sex” 3.43 607 .001
 Yes (33.7%) 5.12
 No 4.60
Used any illegal drug/substance before sex 2.13 607 .03
 Yes (74.2%) 4.86
 No 4.52
Drunk while having sex 4.39 607 <.001
 Yes (29.3%) 5.23
 No 4.57
Partners(s) drunk while having sex 5.17 594 .001
 Yes (46.5%) 5.23
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Outcome Mean t df p
 No 4.52
*
Due to lack of homoscedasticity, an unequal variance methods was used, yielding an adjusted value for degrees of freedom













Crosby et al. Page 13
Table 3
Adjusted Beta Estimates of Possible Antecedents Retained in a Hierarchical Multiple Linear Regression 
Model and Significance of Interactions with HIV Status
β/t (p) Int. HIV1 (p)
High school education or less −.09/2.19 (.03) .18
Depend on sex partners for money etc.   .08/1.89 (.06) .17
Average income < $1,000 per month −.08/1.87 (.06) .004
Sex with females −.11/2.69 (.007) .16
Meeting sex partners online   .08/2.06 (.04) .82
Partners(s) drunk while having sex   .19/4.63 (<.001) .15
1
Interaction terms with HIV status
AIDS Care. Author manuscript; available in PMC 2018 February 13.
